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Preface 


The  modet  iavestigiMkm  fqKxted  herem  was  aalhorized  by  Headqnaiteis, 
U.S.  Army  Cbqw  of  Eagineeis,  oo  20  Mardi  1991,  at  the  reqoeat  of  the 
U.S.  Army  Eaffmeer  District,  New  Orleans.  The  modd  tests  were  accom¬ 
plished  daring  the  period  October  1991  to  1993  by  personnel  of  die 
Hydraulics  LdxwakMy  (HL)  of  the  U.S.  Army  Engineer  Waterways  Ejqieri- 
ment  Statkm  (WES)  under  the  general  siqiervision  of  Messrs.  F.  A. 

Herrmann,  Jr.,  Director,  HL;  R.  A.  Sager,  Assistant  Directm,  HL;  and  G.  A. 
Pickering,  Chief  of  die  Hydraulic  Structures  Diviskm,  HL.  Tests  were  con¬ 
ducted  by  Messrs.  R.  Davidscm,  V.  Stewart,  Sr.,  and  J.  Cessna,  and  Dr.  J.  E. 
Hite,  Jr.  of  die  Lodes  and  Conduits  Branch,  Hydraulic  Structures  Division, 
under  the  supervision  of  Mr.  J.  F.  George,  ChM,  Locks  and  Conduits  Branch. 
This  report  was  {Hepared  by  Dr.  Hite. 

The  modd  components  were  constructed  and  assembled  by 
Messrs.  V.  Stewart,  Sr.,  J.  Myrick,  J.  Montgommy,  and  J.  Cessna  of  the  Locks 
and  Conduits  Brandi;  and  Messrs.  M.  Simmons,  J.  Lyons,  E.  Case,  and 
C  H.  Ifopkins  of  the  WES  Engineering  and  Construction  Services  Division 
(E&CSDX  The  modd  was  constructed  undm  the  superviskni  of  Mr.  S.  J. 

Leist,  Chief  of  the  Modd  Shop,  E&CSD.  Pipe  work  for  the  modd  was  pro¬ 
vided  by  Messrs.  K.  K.  Raner,  J.  E.  Townsend,  and  M.  E.  Anderson,  E&CSD, 
under  tte  supervision  of  J.  Taylor,  Chief  of  the  Pipe  Shop,  E&C93.  Gmicral 
Construction  of  the  modd  was  ccmqdeted  by  D.  Barnes,  Jr.,  D.  Beausdiel, 

C  Brown,  H.  Brown,  J.  Carpoiler,  A.  Harris,  W.  Thcmias,  C  Wilaon,  and 
K.  Chqdin,  E&CSD,  under  the  sqperviskm  of  C  Drayton,  Modd  ConstruetkHi 
Section,  E&CSD,  and  T.  Lee,  Jr.,  Chiefs  Modd  Construction  Section,  E&CSD. 

Director  of  WES  daring  the  preparation  of  this  rqiort  was  Dr.  Robert  W. 
Whalin.  Commander  was  COL  Bruce  K.  Howard, 
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Conversion  Factors,  Non-SI  to 
SI  Units  of  Measurement 


Non-SI  units  of  measurement  used  in  this  rqxnt  can  be  oonvnted  to  SI  units 
as  follows: 


MuMply 

■r 

ToObWn 

oufaiefMl 

0.02831686 

cubic  nwicfs 

fMt 

0.3048 

molars 

miM  (U.S.  ataiJla) 

1.800347 

kHofiMlcfc 

pounds  (maa^ 

0.4636024 

WloQnMiui 
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Introduction 


The  Diversion 

The  pn^xjsed  Comite  River  Diversion  Project  was  designed  to  lower  flood 
stages  along  the  Comite  and  Amite  Rivers  by  diverting  Comite  River  flood 
flows  to  the  Mississq)pi  River.  The  original  plan  consisted  of  four  major 
features: 

a.  Comite  River  stage  control  structure  and  levee. 

b.  Diversion  structure. 

c.  Diversion  channel. 

(L  Diversion  charmel  stage  control  structure  (DCSCS). 

The  proposed  diversion  channel  consisted  of  a  land  cut  from  the  Comite 
River  to  existing  charmels  of  Lilly  and  Co(q)er  Bayous  and  Profit  Island  Chute, 
(Figure  1).  The  diversion  begins  on  the  west  bank  of  the  Comite  River  and 
runs  generally  west  between  the  towns  of  Baker  and  Zachary,  LA,  to  the  head 
of  Lilly  Bayou. 

The  original  Comite  River  divosion  plan  was  designed  to  operate  in  the 
following  marmer.  The  Comite  Rivo’  stage  control  structure  and  levee  pro¬ 
vided  the  stages  necessary  to  divert  flow  through  the  diversion.  Low  flows  on 
the  Comite  River  were  discharged  through  culverts  in  the  Comite  River  stage 
control  structure  until  a  stage  of  76.0  ft^^  upstream  of  the  structure  was 
exceeded.  When  stages  exceeded  76.0  ft  upstream  fircMn  the  Comite  River 
stage  control  structure,  some  of  the  inflow  was  diverted  throu^  the  diversion 
charmel  to  the  diversion  structure.  The  division  structure  controlled  the 
amount  of  flood  flows  divoted.  The  weir  crest  of  the  diversion  structure  was 
76.0  ft.  When  stages  upstream  of  the  Comite  Rivm-  stage  control  structure 


‘  A  table  of  fKton  Car  converting  non-SI  units  of  measuiements  to  SI  units  is  found  on 
pegev. 

*  All  elevations  (el)  cited  heiein  are  in  fiwt  leCBtied  to  tbe  National  Geodetic  Vertical  Datum 
(NGVD). 


Ctwplar  1  Intniduction 


1 


2 


CtwiMar  1  bitoducUon 


BATON  ROUGE 


exceeded  77.2  ft,  flow  over  the  Comite  River  stage  control  structure  weir 
began.  Once  stages  upstream  of  the  Comite  Rivo'  stage  control  structure 
exceeded  86.5  ft,  some  Comite  River  flow  began  discharging  over  the  ^illway 
located  in  the  containment  levee.  The  levee  ties  in  with  the  Comite  River 
stage  control  structure  and  diversion  structure.  The  DCSCS  was  located  down¬ 
stream  from  the  diversion  structure  and  controlled  the  stages  and  vdocities  in 
this  portion  of  the  diversion  channel. 


Purpose  and  Scope  of  Model  Investigation 

Model  studies  were  necessary  to  verify  the  diversion  flows  and  to  evaluate 
the  hydraulic  performance  of  the  Comite  River  stage  control  structure,  the 
diversion  structure,  and  the  DCSCS,  and  optimize  these  designs.  This  included 
determining  the  discharge  rating  curves  and  adequacy  of  the  stilling  basins. 


2  The  Models 


Description 

The  l:36-scale  model  of  the  Q>mite  River  diversion  ref>n)duced  ^iproxi- 
mately  1^30  ft  of  the  Comite  River  channd  upstream  from  i'he  diversion  and 
1,630  ft  of  the  channel  downstream  from  the  diversimi  (Figure  2).  The  model 
layout  is  shown  in  Plate  1.  The  entrance  and  exit  channds  for  the  Comite 
River  stage  control  structure  were  reproduced  (Plate  1),  but  were  blocked  off 
for  the  initial  tests,  ^proximately  1,500  ft  of  the  approach  channel  to  the 
diversion  structure  was  rqiroduced  with  an  invert  elevation  of  71,  and  600  ft 
of  the  exit  channel  was  rq)roduced  with  the  channel  invert  at  el  45.  The  origi¬ 
nal  design  uncontrolled  weir  section  of  the  diversion  structure  at  el  76.0  was 
not  reproduced  for  the  initial  tests.  A  350-ft-long  section  of  the  overflow 
^illway  in  the  containment  levee  was  also  reproduced,  as  shown  in  Plate  1. 
The  model  was  molded  in  sand  and  cement  mortar  to  sheet  metal  templates. 

The  l:25-scale  model  of  the  DCSCS  (t3rpe  1  DCSCS)  reproduced  ^proxi- 
mately  270  ft  of  topography  upstream  and  600  ft  of  topography  downstream 
from  the  trapezoidal  shaped  weir  (Figure  3).  This  noodel  was  also  molded  in 
sand  and  cement  mortar  to  sheet  metal  templates.  A  plan  view  of  the  original 
design  DCSCS  (type  1  DCSCS)  is  shown  in  Plate  2.  A  1:36  scale  of  the 
DCSCS  was  also  constructed  (type  2  DCSCS).  This  model  reproduced  ap¬ 
proximately  370  ft  of  topogr^hy  upstream  and  1,000  ft  of  topography  down¬ 
stream  from  the  trapezoidal  s^ped  weir  (Figure  4).  This  model  was  also 
molded  in  sand  and  cement  mortar  to  sheet  metal  templates. 


Model  Appurtenances 

Water  used  in  operation  of  the  model  was  supplied  by  a  circulating  systenL 
Discharges  in  the  l:36-scale  model  were  measur^  with  paddle  wheel  flow 
meters  installed  in  the  inflow  lines.  Discharges  down  the  Comite  River  were 
determined  using  a  rectangular  weir  located  in  a  channel  that  returned  wat^  to 
the  sump.  Discharges  in  the  l:25-scale  model  were  measured  with  vmturi 
meters  installed  in  the  inflow  lines,  which  were  baffled  when  entering  the 
model.  Wato’-surface  elevations  were  measured  with  point  gages,  and 
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d.  Close-up  looking  downstream  at  diversion  structure 
Figure  2.  (Concluded) 

Chapter  2  The  Models 


c.  Side  view 


Figures.  (Concluded) 
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Chapter  2  The  Models 


b.  Looking  upstream 

Figure  4.  1  ;36-scale  model  of  type  2  DCSCS  (Continued) 
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c.  Side  view 
Figure  4.  (Concluded) 
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vdocitks  were  measured  with  a  pn^Ua  type  meter  mounted  to  permit  mea- 
suronents  at  any  horizontal  direction  and  d^th.  The  tailwater  was  maintained 
at  the  desired  depth  by  means  of  an  adjustable  taflgate.  Dye  and  confetti  were 
used  to  study  subsurface  and  surface  cuneot  directions.  Various  flow  condi¬ 
tions  were  recorded  photogri^hically. 


Scale  Relations 

The  accepted  equations  of  hydraulic  similitude,  based  on  the  Froudian 
relations,  were  used  to  express  mathematical  relations  between  the  dimensions 
and  hydraulic  quantities  of  the  model  and  prototype.  General  relations  for  the 
transfer  of  the  model  data  to  prototype  equivalents,  or  vice  versa,  are  presented 
in  the  following  tabulation: 


Seal*  Ri 

ilalioiM  1 

llodol:Protolypo  | 

ChMacIwlallc 

OimonoloiM' 

1:28 

1:36 

LangSi 

1:25 

1:36 

Aim 

A.-U 

1:625 

1:1,296 

Velocity 

v.-l;* 

1:5 

1:6 

Ofoohofgo 

q,-»r 

1:3,125 

1:7,778 

VohJiM 

v.-i* 

1:15,625 

1:46,656 

w,-u 

1:15,625 

1:46,656 

Tinw 

1:5 

1:6 

^OlnMndons  in  iMins  of  lon^h. 

Because  of  the  nature  of  the  phenomena  involved,  colain  model  data  can  be 
accepted  quantitatively,  while  other  data  are  reliable  only  in  a  qualitative  sense. 
Measurements  in  the  model  of  discharges,  wato'-surface  elevations,  vdocities, 
and  resistance  to  displacement  of  riprap  material  can  be  transferred  quantita¬ 
tively  from  model  to  prototype  using  the  preceding  scale  relations. 


ChapItrZ  TlwModato 
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3  Tests  and  Results 


1:25-Scale  Type  1  DCSCS 

Weir  ratfng  curve 

Initial  tests  were  conducted  to  detennine  the  discharge  rating  curve  for  die 
132.6  ft-long  weir.  The  curve  is  shown  in  Plate  3  along  with  the  discharge 
rating  curve  conqiuted  for  die  original  design  weir.  The  tadwater  rating  curves 
f(»  the  dtannel  downstream  from  the  structure  are  also  shown  in  nate  3.  The 
measured  head  on  the  weir  was  less  than  computed.  With  a  disdiarge  of 
25,800  cfs,  which  is  the  SOO-year  fretpiency  flow  event  at  the  diversion  struc¬ 
ture,  the  head  was  2.5  ft  lower  dian  tte  predicted  head  for  this  discharge. 

Tests  were  conducted  next  to  obsnve  and  document  the  flow  conditions 
with  the  Qrpe  1  DCSCS  for  disdiarges  of  6,150, 12,700,  and  25,800  cfs. 

These  flows  rqiresent  the  2-,  10-,  and  500-year  frequency  flow  events  in  the 
diversion  channel  without  additional  inflow  between  the  diversion  structure  and 
the  DCSCS. 


Dtochargn  6,150  cte 

Flow  conditions  with  a  disciiarge  of  6,150  cfs  and  taflwater  devations  of 
41.5  and  47  are  shown  in  Photos  la  and  lb,  reqpectivdy.  These  taflwatn 
devations  rqiresent  low  and  high  stages  on  die  Mississippi  River.  &ieigy 
djssqMtkm  in  the  stilling  basin  was  poor  due  to  flow  concentrating  in  the 
cotter  of  the  basin. 

The  average  horizontal  components  of  velocity  measured  throughout  the 
depth  of  flow  upstream  and  dov^tream  firom  the  weir  with  a  discharge  of 
6,150  cfs  and  a  tailwater  devation  of  41.5  (low  Mississippi  River)  are  shown 
in  Plates  4  and  5.  The  average  vdodties  shown  in  Plate  5,  and  the  subsequent 
plates  (6,  8,  9, 11,  and  12)  of  vdodties  in  die  exit  channel,  indicate  die  pre¬ 
dominant  direction  (upstream  or  downstream)  and  average  magnitude  of  the 
unsteady  flow  observed  in  the  exit  dianiid.  Vdodties  greator  than  30  ft^sec 
were  measured  75  ft  downstream  fircmi  the  crest,  as  shown  in  Plate  5.  Vdod¬ 
ties  betwem  4.8  and  11.7  ft/sec  were  measured  near  the  bottom  along  the  side 
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slopes  b^eeo  the  end  of  the  stiUmg  basin  and  100  ft  downstrcana  &om  the 
end  of  die  stilling  basin.  The  diHereoce  in  velocity  between  die  cent^  and 
sides  of  the  downstream  channd  indicates  poor  performance  of  the  stilling 
basin.  The  velocities  measured  widi  a  tailwater  elevatkm  of  47  (high 
Mississippi  River)  and  a  discharge  of  6,150  cfs  are  shown  in  Plate  6.  These 
velocities  also  indicate  nonuniform  flow  downstream  from  the  staling  basin. 


Discharg*  12,700  cfs 

Flow  conditions  with  a  discharge  of  12,700  cfs  are  shown  in  Photos  2a 
and  2b.  Flow  entering  the  staling  basin  with  a  taflwater  elevation  of  45.8 
(Photo  2a)  concentrated  in  the  center  of  the  basin,  resulting  in  poor  energy 
dissipation  and  high-velocity,  nonuniform  flow  in  the  downstream  channd. 
Strong  eddies  were  present  in  the  basin  with  the  high  taflwater  (el  50.8),  which 
concentrated  the  flow  in  the  center  of  the  tmin. 

Velocities  measured  upstream  and  on  the  crest  with  a  discharge  of 
12,700  cfs  are  shown  in  Plate  7.  Velocities  with  a  discharge  of  12,700  cfs  and 
a  tailwater  elevation  of  45.8  are  shown  in  Plate  8.  The  high  velocities  and 
nonuniform  flow  in  the  channel  downstream  from  the  staling  basin  were  not 
desirable.  The  vdocities  measured  with  a  taflwater  elevation  of  50.8  are 
shown  in  Plate  9. 


Discharge  25,800  cfs 

Tests  were  conducted  next  with  a  discharge  of  25,800  cfs.  Flow  conditions 
with  a  discharge  of  25,800  cfs  are  shown  in  Photos  3a  and  3b.  Flow  altering 
the  staling  basin  for  both  taUwaters  was  concentrated  in  the  center  of  the  basin 
and  again  resulted  in  poor  energy  dissipation  and  high-velocity,  nonuniform 
flow  in  the  downstream  channd.  The  higher  tailwater  caused  strong  and 
intense  eddies  in  the  basin,  which  concentrated  the  flow  in  the  center  of  the 
basin. 

Velocities  measured  upstream  and  on  the  crest  are  shown  in  Plate  10. 
Vdocities  measured  with  a  tailwater  devation  of  52.0  are  shown  in  Plate  11. 
The  velocities  measured  downstream  from  the  basin  were  excessive.  The 
velocities  measured  with  tailwater  d  56.3  are  shown  in  Plate  12. 

Performance  of  the  original  design  stilling  basin  was  poor  even  with  low 
discharges.  The  performance  deteriorated  with  increasing  discharges.  The 
sloping  sidewalls  and  narrow  bottom  width  caused  the  flow  to  concentrate  in 
the  center  of  the  basin  and  rdease  high-velocity,  nonuniform  flow  on  the 
downstream  channel.  This  combination  would  cause  severe  scour  in  the 
downstream  channel. 


Chapter  3  Taste  and  Raaulte 


1:36-Scale  Type  2  DCSCS 


Due  to  the  poor  perfonnaace  of  the  l:2S-acale  type  1  DCSCS,  the  spillway, 
sdlling  baain,  and  exit  chauiid  wtte  changed  and  die  model  was  rebuilt  at  a 
l‘J6  scale.  The  change  in  scale  allowed  more  exit  channel  to  be  modded 
without  moving  to  another  flume.  The  l:36-acale  model  wm  adequate  to 
investigate  the  hydraulic  performance  of  the  structure  and  determine  exit  chan- 
nd  velocities.  The  l:36-acde  modd  was  designated  the  type  2  DCSCS.  A 
plan  view  of  the  modd  layout  for  the  type  2  DCSCS  is  shown  in  Plate  13. 

The  disdiarge  rating  curve  obtained  for  this  modd  matched  the  curve  shown  in 
Plate  3,  and  should  have  since  the  weir  design  did  not  change  from  the  type  1 
DCSCS. 

Tests  were  conducted  for  disdia^es  of  7,890,  14,500,  and  33,400  efis. 

These  flows  rqiresent  the  2-,  10-,  and  SOO-year  frequency  flow  events  at  the 
DCSCS.  The  previous  tests  with  the  type  1  DCSCS  were  conducted  with  2-, 
10-,  and  500-year  frequency  flow  evoits  at  the  diversion  structure  and  did  not 
include  tributary  inflow  between  the  diversion  structure  and  the  DCSCS. 


Discharge  7,890  cfs 

Flow  omditions  with  a  discharge  of  7,890  eCs  are  shown  in  Photo  4. 

Photo  4a  shows  flow  conditions  with  a  tailwater  devation  of  42,  which  repre¬ 
sents  a  low  Mississippi  River  condition.  Ihe  flow  conditions  in  the  exit  chan- 
nd  were  not  symmetrical.  The  flow  concentrated  along  the  right  side  of  the 
exit  channel  with  circulating  flow  present  along  the  left  side  of  the  channel. 
The  excess  tailwater  dq>th  caused  the  jet  flow  on  the  ^Qlway  face  to  ride 
toward  the  surface.  This  resulted  in  higher  vdocities  near  the  surface,  reduced 
energy  dissipation,  and  flow  concentrating  to  one  side  of  the  exit  channd.  The 
average  horizontal  components  of  vdocity  measured  throughout  the  depth  of 
flow  upstream,  on  the  crest,  and  downstream  frmn  the  weir  with  a  discharge  of 
7,890  cfs  and  a  tailwater  elevation  of  42.0  are  shown  in  Plates  14  and  15. 

Due  to  time  constraints,  fewer  vdocity  measurements  were  takoi  than  during 
the  tests  with  the  type  1  DCSCS.  The  vdocities  downstream  from  the  aest 
(Plate  15)  indicate  nonuniform  flow  in  the  exit  chatmel.  The  vdocities  woe 
measured  using  a  propdler  type  vdocity  meter  that  averages  the  readings  over 
a  designated  time  period.  T^ically,  this  time  period  ranges  from  10  to  30 
seconds  in  the  model. 

Flow  conditions  with  a  discharge  of  7,890  cfs  and  tailwater  el  47  are  shown 
in  Photo  4b.  This  taflwater  devation  represents  a  high  Mississippi  Rivor. 
Again,  flow  conditions  in  the  exit  chaimd  were  not  symmetrical  and  more 
downstream  flow  was  observed  along  the  right  side  of  the  channd.  The  toe  of 
the  jonq>  (Photo  4b)  was  more  uneven  across  the  ^illway  with  the  higher 
tailwatCT  due  to  more  flow  on  the  sloping  sidewalls  inside  the  basin.  Vdoci¬ 
ties  measured  downstream  from  the  crest  with  a  disdiarge  of  7,890  cfs  and 
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taOwater  el  47.0  are  shown  in  Plate  16.  The  velocfties  downstream  are  slightly 
low«r  than  diose  measured  with  the  lower  tailwater  elevalkm. 


Dtodiarg*  14,500  cfs 

Flow  conditions  with  a  dischafge  of  14,500  cfii  and  a  tailwater  devatkm  of 
47  are  shown  in  Photo  Sa.  The  flow  concentrated  al<mg  the  right  half  of  die 
channel,  and  a  large  eddy  formed  in  the  stilling  basin  on  the  right  side.  The 
flow  in  the  left  side  of  tte  basin  was  almost  stagnant  Circulating  flow 
occurred  along  the  left  side  of  the  exit  diannel  downstream  from  the  stilling 
basin.  Velocities  measured  thrmighout  the  depth  of  flow  upstream  and  on  the 
crest  are  shown  in  Hate  17.  Velocities  meaaired  downstream  from  the  weir 
with  a  discharge  of  14,500  cCs  and  a  taflwatm'  devation  of  47.0  are  shown  in 
Hate  18.  The  vdocities  indicate  nonuniform  flow  in  the  exit  charmd  with  the 
higher  vdocities  near  the  surface. 

Flow  conditions  with  a  discharge  of  14,500  cfs  and  a  tailwater  devation  of 
52.0  are  shown  in  Photo  5b  and  wo’e  simOar  to  those  with  the  lower  tailwater 
devation.  The  flow  ooncoitrated  along  the  right  side  of  the  channel,  and  a 
large  eddy  was  also  observed  in  the  stilling  basin  on  the  right  side.  The  flow 
in  the  left  side  of  the  basin  was  in  an  upstream  direction.  Circulating  flow 
occurred  along  the  left  side  of  the  «it  channel  downstream  from  the  stilling 
basin.  Vdocities  measured  downstream  from  the  weir  with  a  discharge  of 
144100  cfs  and  a  tailwater  elevation  of  52  are  diown  in  Plate  19. 


Discharg*  33^400  cfs 

Flow  conditions  with  a  discharge  of  33,400  cfs  and  a  tailwato’  devation  of 
52.5  are  shown  in  Photo  6a.  The  flow  patterns  were  similar  to  those  with  the 
10-year  frequency  discharge  and  low  tailwato^  (compare  Photos  5a  and  6a). 

The  flow  concoitrated  along  the  right  side  of  the  diannel  downstream  from  the 
stilling  basin,  and  a  large  eddy  formed  on  the  right  side  of  the  stilling  badn. 
Vdodtks  measured  upstream,  on  the  crest,  and  downstream  firom  the  weir 
with  a  discharge  of  33,400  cfs  and  a  taflwater  d  of  52.5  are  diown  in 
nates  20  and  21.  Vdocities  were  highw  near  the  surface.  A  velocity  of 
6.2  ft/sec,  measured  near  the  bottom  on  the  right  side  of  the  channd  581  ft 
downstream  fhmi  the  toe  of  the  ^illway,  was  tLs  highest  bottom  vdocity 
measured  in  the  exit  channel  for  Ae  dis(±aiges  and  tailwater  conditions  tested 

Flow  conditions  with  a  discharge  of  33,400  cfs  and  a  tailwater  devation  of 
573  are  shown  in  Photo  6b.  The  flow  again  concentrated  along  the  right  half 
of  the  channd,  and  large  eddies  formed  adjacoit  to  the  stflling  basin.  Cir¬ 
culating  flow  was  present  in  the  left  side  of  the  exit  channd  downstream  from 
the  stflling  basin.  Velocities  measured  downstream  from  the  weir  with  a  dis- 
diarge  of  33,400  cfs  and  a  taflwater  elevation  of  573  are  shown  in  Plate  22. 
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Perfomunce  of  the  type  2  DCSCS  was  much  improved  ova  the  original 
design.  Eneigy  dissipation  in  the  b^in  was  better,  and  vdocities  near  the 
bottom  in  the  exit  diannd  were  much  lower  than  obsoved  with  the  original 
design.  However,  additional  modifications  were  made  in  an  effort  to  furdier 
improve  the  performance  of  the  type  2  DCSCS. 


Type  2  DCSCS  with  Modifications 

Typ«  3  weir 

Tests  were  conducted  to  determine  the  effect  of  installing  a  4-ft-high 
inverted  V  at  the  center  of  the  spillway.  This  modiflcation  was  intended  to 
direct  more  flow  to  the  sides  of  die  spillway  and  reduce  the  flow  concentration 
in  the  center  of  the  spillway  and  stilling  basin.  Since  this  modification  also 
changed  the  weir  design,  it  was  designated  the  type  3  weir  (Plate  23).  The 
type  3  weir  inqiroved  spillway  and  stilling  basin  performance  for  flows  less 
than  and  equal  to  the  2-year  frequency  events.  Flow  conditions  with  the 
type  3  weir  are  shown  in  Photo  7  for  the  SOO-year  frequency  discharge  of 
33,400  cfs  with  high  and  low  tailwaters.  Flow  was  still  concentrated  in  the 
center  of  the  basin,  and  flow  in  the  exit  channel  was  not  uniformly  distributed. 
The  inverted  V  was  not  effective  for  the  large  discharges. 


Type  2  exit  channel 

The  topography  in  the  vicinity  of  the  ^illway  and  stilling  basin  was  then 
modified  to  try  to  eliminate  the  strong  eddies  that  formed  in  these  areas.  This 
modification  was  designated  the  type  2  exit  channel  (Plate  24).  A  bench  was 
placed  at  el  57,  and  the  topography  sloped  from  this  bench  to  the  edges  of  the 
spillway  and  stilling  basin  and  the  toe  of  the  exit  channel.  This  modification 
eliminated  some  of  the  flow  area  adjacent  to  the  q;)illway  and  stilling  basin  in 
hopes  of  reducing  the  concentrated  flow  in  the  structure.  The  type  2  exit 
channel  along  with  the  type  3  weir  improved  conditions  for  flows  up  to  the 
10-year  frequency  event  (14,500  cfs).  Strong  eddies  still  formed  adjacent  to 
the  spillway  for  the  500-year  frequency  flow,  and  flow  in  the  exit  channel  was 
not  uniformly  distributed. 

Since  the  inverted  V  was  shown  to  be  ineffective  in  distributing  the  flow 
uniformly  over  the  ^illway  for  the  larger  discharges  (and  may  have  added 
significantly  to  the  structure  cost),  the  U.S.  Army  Engineer  District,  New 
Orleans,  directed  that  additional  tests  be  conducted  with  vertical  walls  placed 
along  the  edges  of  the  ^illway  and  stilling  basin.  The  vertical  walls  were 
tested  to  determine  if  the  walls  would  keep  the  ^illway  jet  on  the  floor  of  the 
^illway  and  stilling  basin.  The  original  design  spillway  and  stilling  basin 
without  walls  on  the  edges  caused  the  jet  to  lift  fom  the  floor  of  the  ^illway, 
which  reduced  the  eneigy  dissipation  in  the  stilling  basin.  Also,  ^illway 
approach  walls  were  necessary  to  guide  the  flow  into  the  ^illway  and  reduce 
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the  contraction  at  the  abutment  The  approach  walls  also  made  the  vertical 
walls  on  the  spillway  edges  more  effective.  The  New  Orleans  District  indi¬ 
cated  that  the  spillway  approach  walls  could  not  signiflcantly  affect  the  dis¬ 
charge  rating  curve  determined  for  the  type  1  DCSCS.  The  discharge  rating 
curve  for  the  type  1  DCSCS  was  used  to  determine  the  desired  flow  distribu¬ 
tions  for  the  Comite  Riv^  and  diversion  chaimel,  and  any  change  would  affect 
these  distributions. 


Typ«  2  and  3  approach  walla,  type  2  aplllway  walla 

The  type  2  approach  walls  had  been  considoed  during  tests  of  the  original 
l:2S-scale  model  of  the  DCSCS  and  consisted  of  maintaining  the  same  geo¬ 
metry  of  the  trapezoidal  shaped  weir,  but  reducing  the  weir  length  by  32  ft 
These  walls  were  not  tested  after  the  rating  curve  determined  with  the  original 
design  was  found  to  be  acceptable.  The  type  3  approach  walls  shown  in 
Plate  25  were  tested  with  10-ft-high  spillway  walls  (type  2  ^illway  walls). 
The  discharge  rating  curve  obtained  with  the  type  3  approach  walls  indicated 
the  head  on  the  weir  increased  too  much  from  ^e  type  1  design. 


Type  4  approach  walls,  type  3  spillway  and  stilling  basin  wails 

The  type  4  approach  walls  consisted  of  two  straight  walls  connected  by  a 
curved  wall  with  an  8-ft  radius  (Plate  25).  TTre  New  Orleans  District  indicated 
the  height  of  the  ^illway  walls  could  be  increased  from  10  to  15  ft  and  also 
walls  could  be  placed  along  the  edges  of  the  stilling  basin.  The  15-ft-high 
spillway  and  stilling  basin  walls  were  designated  the  type  3  ^illway  and  still¬ 
ing  basin  walls.  Flow  conditions  in  the  ^illway  and  stilling  basin  were  im¬ 
proved  with  the  type  4  approach  walls  and  the  type  3  spillway  and  stilling 
basin  walls.  However,  the  discharge  rating  was  not  acc^table.  The  discharge 
rating  curve  obtained  with  the  type  4  approach  walls  is  ^own  in  Plate  26 
along  with  the  type  1  curve. 


Type  5  and  6  approach  walls 

The  type  5  approach  wails  (Plate  27)  were  similar  to  the  type  4  with  two 
straight  wall  sections  cormected  by  a  curved  wail  with  an  8-ft  radius.  Again, 
the  discharge  rating  curve  obtained  with  the  type  5  approach  wall  was  not 
accqrtable.  This  curve  is  shown  in  Plate  26.  The  type  6  approach  walls 
(Plate  27)  consisted  of  a  large  curved  wall  with  a  58-ft  radius  that  began  at 
el  76,  the  top  of  the  weir,  and  tied  in  to  the  type  3  ^illway  walls  60  ft  down¬ 
stream  from  the  crest  at  el  57.0.  The  discharge  rating  curve  for  this  design 
shown  in  Plate  26  was  considered  acceptable.  Water-surface  profiles  measured 
along  the  left  and  right  sides  of  the  type  6  approach  walls  with  a  discharge  of 
33,400  cfs  and  high  tailwato*  (el  57.5)  are  shown  in  Hate  28. 
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Typ«  3  •xlt  channel 

The  topogn^hy  in  the  exit  channel  was  then  modified  (Plate  29)  to  improve 
flow  conditions.  This  modiflcation  was  noted  as  the  type  3  exit  channel.  The 
topography  adjacent  to  the  ^illway  and  ^ling  basin  slc^ied  from  the  bench  at 
el  57  to  the  top  of  the  IS-ft-high  spillway  and  stilling  basin  walls  instead  of 
the  bottom  of  the  wall  as  with  the  type  2  exit  channel.  Flow  conditions  in  the 
spillway  and  stilling  basin  were  acceptable  with  the  type  6  approach  walls, 
type  3  spillway  and  stilling  basin  walls,  and  the  type  3  exit  channd.  Flows  in 
the  exit  channel  wo'e  still  not  uniformly  distribute^  however,  they  were  much 
improved  over  the  design  without  ^iliway  and  stilling  basin  walls. 


Final  Design 

The  type  6  approach  walls,  type  3  spillway  and  stilling  basin  walls,  and  the 
type  3  exit  channel  improved  flow  conditions  to  an  accqitable  level  up  to  the 
100-year  frequency  event  (28,100  cfs).  These  modifications  are  shown  in 
Plate  29  and  Figure  5.  Discussions  between  the  U.S.  Army  Engineer  Water¬ 
ways  Experiment  Station,  the  U.S.  Army  Engineer  Division,  Lower  Mississippi 
Valley,  and  the  New  Orleans  District  personnel  led  to  the  conclusion  that  to 
improve  the  performance  for  events  greater  than  the  100-year  frequency  would 
require  significant  structural  modiflcations  (i.e.,  higher  vertical  sidewalls), 
which  would  be  too  costly  for  the  project  Those  involved  with  the  model 
study  were  confldent  that  the  structure  would  pass  any  anticipated  event  with¬ 
out  failure  of  the  structure  itself.  However,  for  extreme  events  some 
maintenance  may  be  required. 

Velocities  were  obtained  for  the  2-,  10-,  50-,  and  100-year  frequency  flow 
events  and  low  tailwater  at  the  end  of  the  stilling  basin  and  250  ft  downstream 
from  the  end  of  the  basin  with  the  final  design  to  determine  the  performance 
of  the  stilling  basin.  These  velocities,  shown  in  Plates  30-33,  will  be  used  by 
the  New  Orleans  District  to  evaluate  riprap  requirements  in  the  exit  channel. 
Flow  conditions  with  the  final  design  and  the  2-,  10-,  and  100-year  frequency 
flow  events  are  shown  in  Photos  8-10. 

Performance  of  the  diversion  channel  stage  control  structure  with  the  type  6 
approach  walls,  type  3  spillway  and  stilling  basin  walls,  and  type  3  exit  chan¬ 
nel  was  considered  acceptable.  Bottom  velocities  measured  250  ft  down¬ 
stream  from  the  end  of  die  stilling  basin  were  in  excess  of  9  ft/sec  for  the 
50-year  frequency  flow.  The  exit  channel  riprap  should  be  designed  to  remain 
stable  for  this  type  of  flow.  Flow  in  the  exit  channel  was  still  not  uniformly 
distributed;  however,  adequate  riprap  protection  should  help  prevent  damaging 
scour. 
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Figure  5.  Type  2  DCSCS  with  type  6  approach  walls,  type  3  spillway  and 
stilling  basin  walls,  and  type  3  exit  channel,  looking  downstream 


Type  1  Diversion 

Initial  tests  in  the  Comite  River  diversion  model  were  conducted  without 
the  Comite  River  stage  control  structure  and  the  uncontrolled  weir  of  the 
diversion  structure  in  place.  These  tests  were  conducted  to  determine  the  flow 
distribution  without  these  structures  in  the  model.  The  desired  flow  distri¬ 
butions  furnished  by  the  New  Orleans  District  with  the  Comite  River  stage 
control  structure  and  the  diversion  structure  in  place  is  shown  in  Table  1.  The 
desired  flow  distribution  for  the  100-year  frequency  flow  (45,800  cfs)  was 
52  percent  of  the  flow  through  the  diversion  channel  and  48  percent  of  the 
flow  through  the  Comite  River. 

Tests  were  conducted  to  determine  the  sensitivity  of  the  diversion  of  flow 
to  changes  in  Comite  River  stages  between  the  2-  and  25-year  frequency  flow 
events.  The  flow  distributions  for  selected  discharges  with  downstream  stages 
on  the  Comite  River  set  between  72.5  and  78.0  ft  are  shown  in  Table  2.  The 
tailwater  for  the  diversion  structure  was  maintained  below  the  invert  of  the 
original  approach  channel  (el  71).  Test  results  indicated  the  downstream  stage 
on  the  Comite  River,  measured  1,240  ft  downstream  from  the  diversion, 
affected  the  amount  of  flow  through  the  diversion  channel. 


Chapter  3  Tests  arxl  ResuKs 


The  rating  curve  for  the  Comite  River  ^own  in  Plate  34  was  provided  by 
the  New  Orleans  District  Initial  tests  were  conducted  to  determine  the  flow 
through  the  diversion  channel  with  the  total  inflow  and  stages  on  the  Comite 
River  upstream  from  the  diversion  set  according  to  this  rating  curve.  Results 
of  these  tests  are  shown  in  Table  3.  During  these  tests,  the  tailwato’  in  the 
diversion  exit  channd  was  maintained  below  the  invort  of  the  approach  chan¬ 
nel.  Tailwater  elevations  above  the  invert  would  have  reduced  the  flow 
through  the  diversion  channel.  After  discussions  with  the  New  Orieans 
District,  it  was  decided  these  tests  were  not  appropriate.  The  discharge  and 
stage  relationship  in  Plate  34  for  the  Comite  River  should  have  been  set 
downstream  from  the  diversion. 

The  method  to  set  the  correct  flow  conditions  was  an  iterative  procedure 
consisting  of  setting  the  total  inflow  and  estimating  a  downstream  stage  on  the 
Comite  River.  The  discharge  on  the  Comite  River  downstream  from  the  diver¬ 
sion  was  then  determined  for  this  downstream  stage  and  compared  to  the 
Comite  River  rating  curve  shown  in  Plate  34.  If  the  stage  and  discharge 
readings  did  not  match,  the  downstream  stage  on  the  Comite  River  was 
adjusted  until  the  discharge  and  stage  measured  downstream  from  the  diversion 
matched  the  rating  curve  shown  in  Plate  34.  The  flow  distributions  determined 
from  this  procedure  are  shown  in  Table  4.  The  diversion  flow  was  less  than 
desired  with  45  percent  of  the  flow  being  diverted  for  the  100-year  frequency 
event  in  Table  4  compared  to  52  percent  originally  desired  by  the  New  Orleans 
District  for  the  same  event  shown  in  Table  1.  These  tests  were  also  conducted 
with  no  tailwater  effect  on  the  diversion  structure. 

The  initial  tests  indicated  that  without  structures  and  the  stage-discharge 
relationship  downstream  from  the  diversion  (Plate  34),  less  flow  was  diverted 
through  the  diversion  channel  than  the  desired  distribution  with  the  structures 
in  place.  However,  the  tests  indicated  the  desired  distribution  could  be 
achieved  by  modifying  the  geometry  of  the  diversion  channel  and  diversion 
structure,  thereby  eliminating  the  need  for  the  Comite  River  stage  control 
structure.  The  diversion  entrance  used  in  the  model  tests  without  the  structures 
performed  poorly.  The  Comite  River  flow  separated  from  the  right  bank  up¬ 
stream  from  the  diversion,  and  an  eddy  formed  in  the  entrance.  There  was 
concern  that  sediment  would  deposit  in  this  area.  After  discussions  with  the 
Lower  Mississippi  Valley  Division  and  the  New  Orleans  District,  it  was 
decided  since  both  sediment  and  water  will  be  diverted,  the  location  of  the 
entrance  needs  to  remain  the  same  and  changes  to  the  geometry  of  the  entrance 
would  be  made  to  improve  the  performance. 

The  proposed  original  design  diversion  contained  control  structures  on  the 
Comite  River  and  the  diversion  channel.  The  crest  of  the  weir  type  structure 
proposed  for  the  diversion  channel  was  at  el  76  and  the  invert  of  the  diversion 
channel  was  at  el  71.  The  diversion  channel  transitioned  from  an  invot  eleva¬ 
tion  of  71  to  an  invert  elevation  of  45  at  the  location  shown  in  Plate  1.  The 
diversion  structure  referred  to  in  the  following  paragraphs  was  the  channel 
invert  transition  unless  otherwise  noted. 
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Initially,  the  tailwat^  rating  curves  furnished  by  the  New  Orieans  District 
for  the  prc^xtsed  divmion  structure  with  weir  crest  at  el  7b  were  those  shown 
in  Plate  35.  The  previous  model  tests  of  the  type  1  diversion  were  conducted 
with  no  tailwater  effect  on  the  diversion  structure.  Tests  were  conducted  with 
tailwater  el  82  (FeasibOity  Analysis  curve  in  Plate  35)  set  downstream  from 
the  diversion  structure  with  a  100-year  frequency  total  inflow  of  45,800  cfs 
(20,800  cfs  through  the  diversion  channel).  The  diverted  flow  was  determined 
to  be  43  percent  of  the  total  inflow  compared  to  45  percent  with  no  tailwater 
effect  This  indicated  the  diversion  structure  tailwater  had  a  minor  effect  on 
the  large  discharges  and  would  not  affect  lower  discharges. 

Since  elimination  of  the  Gomite  River  stage  control  structure  was  desired, 
the  levee  and  overflow  spillway  associated  with  this  structure  could  also  be 
eliminated.  Tests  were  conducted  to  determine  the  head  loss  through  the  levee 
section.  For  the  larger  overbank  discharges,  the  head  loss  was  assumed  to  be 
the  difference  in  water-surface  elevations  upstream  and  downstream  from  the 
levee.  The  water-surface  measurements  were  made  at  the  locations  shown  in 
Plate  36.  The  results  from  these  tests  (Table  5)  indicate  that  the  difference  in 
wato'  surface  upstream  and  downstream  from  the  levees  is  1.30  ft  with  the 
500-year  frequency  discharge. 

Tests  were  then  conducted  to  determine  the  effect  of  removing  the  levee  on 
the  flow  distribution  with  the  type  1  diversion.  Approximately  360  ft  of  the 
levee  was  initially  removed  (Plate  37).  The  flow  distributions  with  the  25-  and 
100-year  frequency  discharges  were  determined  and  are  shown  in  Table  6. 

Only  a  slight  change  in  the  distribution  with  the  100-year  frequency  flow  was 
observed,  so  the  entire  levee  was  removed  from  the  model  and  flow  distribu¬ 
tions  without  the  levee  were  determined.  Results  of  the  tests  without  the  levee 
are  shown  in  Table  7.  The  flow  distribution  without  the  levee  indicated  that 
for  the  500-year  frequency  discharge  of  56,200  cfs,  40  percent  of  the  flow  was 
diverted  through  the  diversion  chatmel  compared  to  42  percent  when  the  levee 
was  in  place.  Since  this  was  only  a  very  slight  difference,  the  remaining  tests 
were  conducted  with  the  levee  removed. 


Type  2  Diversion 

The  tests  with  the  type  1  diversion  showed  that  more  flow  could  be 
diverted  through  the  diversion  channel  by  modifying  this  channel.  The  invert 
width  was  increased  from  120  ft  to  130  ft  and  the  invert  elevation  was  lowered 
from  71  to  65.  These  modifications,  designated  the  type  2  diversion  channel, 
are  shown  in  Plate  38  and  Figure  6.  The  tailwater  elevation  for  the  diversion 
structure  had  more  effect  on  the  flow  distribution  with  the  type  2  diversion 
since  the  invert  of  the  channel  upstream  from  the  structure  was  lower.  The 
diversion  structure  tailwater  rating  curve  furnished  by  the  New  Orleans  District 
for  previous  tests  was  revised.  This  revised  rating  curve  was  developed  from 
more  recent  backwater  profiles  and  was  similar  to  the  tailwater  rating  curve 
furnished  by  the  New  Orleans  District  and  shown  in  Plate  35  for  discharges  up 
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a.  Looking  upstream 


b.  Close-up  k)oking  upstream 


Figure  6.  Type  2  diversion 
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to  20,000  cfs.  The  levised  rating  coive  shown  in  Plate  39  was  used  for  the 
type  2  diversion  tests. 

Tests  were  then  conducted  to  determine  the  flow  distribution  with  the 
type  2  diversion.  The  flow  distribution  for  a  given  inflow  was  determined 
itmatively  by  setting  the  desired  total  inflow,  the  downstream  sta^  on  the 
Comite  River,  and  the  tailwater  elevation  for  the  diversion  structure.  The 
discharge  on  the  Granite  River  downstream  from  the  diversion  was  then  deter¬ 
mined.  Based  on  the  total  inflow  and  the  Comite  River  discharge  downstream 
fiom  the  diversion,  the  discharge  through  dte  diversion  channel  could  be  deter¬ 
mined.  The  stage-discharge  relationsh^  for  the  Gomite  River  and  the  tail- 
water-discharge  relationship  for  the  diver^n  structure  in  the  model  were  then 
compared  to  the  rating  curves  furnished  by  the  New  Orleans  District  (Plates  34 
and  39,  req)ectively).  If  the  two  stage  and  disdiarge  readings  did  not  match, 
the  downstream  stage  on  the  Comite  Rivra  and/or  the  tailwater  devation  for 
the  diversion  structure  were  adjusted  until  tfiey  matched  the  rating  curves.  The 
flow  distributions  determined  from  this  procedure  are  shown  in  Table  8.  The 
flow  distribution  was  slightly  less  than  the  desired  Feasibflity  Analysis  distri¬ 
bution  (Exanqile:  For  the  100-year  ftequraicy  event,  45  percent  was  divrated 
compart  to  a  desired  diversion  of  52  percent).  The  New  Orleans  District 
reviewed  the  actual  flow  distributions  and  indicated  that  the  differences 
between  the  actual  and  desired  flows  did  not  change  the  projected  benefits 
from  the  Feasibility  Analysis.  As  such,  this  design  was  considered  accqrtaUe, 
and  it  was  determined  that  the  Comite  Rivar  stage  control  structure  and  the 
containment  levee  were  not  necessary,  and  the  diversion  structure  could  be 
reduced  significantly  in  size  from  that  in  the  Feasibility  Analysis. 

Velocities  were  measured  in  the  Comite  River  and  in  the  type  2  diversion 
charuiel  for  the  5-  (16,200  cfs)  and  100-year  (45,800  cfs)  frequency  flows  at 
the  locations  shown  in  Plate  40.  Velocities  for  the  5-year  frequency  flow  are 
shown  in  Plates  41  and  42  and  the  velocities  for  the  100-year  frequency  flow 
ate  shown  in  Plates  43  and  44.  The  velocities  in  the  Comite  River  upstream 
from  the  diversion  were  higher  for  the  5-year  frequraicy  flow  than  for  the 
100-year  frequency  flow.  This  is  seen  by  comparing  velocities  at  location  1  in 
Plates  41  and  43.  The  5-year  frequency  flow  is  contained  within  the  river- 
banks,  whereas  considerable  ovetbank  flow  exists  for  the  100-year  frequency 
flow. 

The  velocities  for  the  5-year  frequency  flow  indicate  channd  protection  is 
needed  upstream  from  the  diversion  at  least  to  location  1.  This  same  protec¬ 
tion  should  also  be  used  on  the  right  bank  of  the  Comite  River  for  200  ft 
downstream  from  location  3.  Velocities  measured  in  the  diversion  channel 
indicate  the  diversion  channel  between  the  entrance  to  the  diversion  and  the 
diversion  structure  should  be  protected.  Bottom  velocities  measured  down¬ 
stream  from  the  diversion  structure  (locations  7  and  8)  were  not  excessive. 

The  highest  bottom  velocity  downstream  from  the  diversion  structure  was 
measured  at  location  8  for  the  100-year  frequraicy  flow  and  was  5.5  ft/sec 
(location  7,  Plate  44).  Chaimel  protection  ^ould  be  used  for  400  ft 
downstream  from  location  8.  This  would  allow  the  unsynunetrical  flows 
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thfoin^  the  diversion  structure  to  distribute  more  uniformly  in  the  dhrmkm 
structure  exit  channel.  Even  though  unsymmetrical  flow  omditions  were 
observed  through  the  diversion  structure,  severe  concentrated  flows  were  not 
present 

The  final  tests  were  conducted  to  determine  the  flow  diversions  for  dis¬ 
charges  up  to  the  SOO-year  frequency  event  with  a  lower  tailwater  on  the  diver¬ 
sion  structure.  These  conditions  would  occur  if  there  were  no  tributary  inflow 
between  the  division  structure  and  the  DCSCS.  The  tailwater  rating  curve  for 
no  tributary  inflow  is  shown  in  Plate  39  along  with  the  revised  tailwater  rating 
curve  used  for  the  diversion  structure.  The  results  from  these  tests  are  shown 
in  Table  9.  The  lower  tailwater  caused  more  flow  to  be  diverted  for  dis¬ 
charges  greater  than  the  2-year  frequotcy  event  The  largest  change  occurred 
with  the  S-year  frequency  flow.  The  flow  divorted  increased  from  SO  to  58 
percent  This  increase  is  beneficial  for  this  flow  event  since  it  is  close  to  the 
distribution  desired  if  structures  wore  used.  The  change  in  the  amount  of  flow 
diverted  from  the  previous  tests  increased  from  1  to  4  percent  for  discharges 
between  the  10-  and  SOO-year  frequoicy  events. 
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4  Summary  and 
Recommendations 


Diversion  Channel  Stage  Control  Structure 

Pwfonnance  of  die  origtnal  design  stractmre  was  unacceptable  even  with 
low  discharges.  The  perfcMnnanoe  became  even  wc»se  with  increasing  dis- 
diarges.  The  sloping  udewalls  and  narrow  bottcun  wmMi  caused  die  flow  to 
oonooitrate  in  the  center  of  the  basin  and  rdease  high-vdocity  nonnniform 
flow  on  the  downstream  channd.  This  combination  would  cause  severe  scour 
in  the  downstream  channd. 

The  diversion  dunnd  stage  control  atmctnie  (DCSCS)  and  exit  channd 
downstream  from  the  structure  were  redesigned.  Votical  walls  were  added  to 
die  qpfllway  and  stilling  basin  to  guide  flow  into  the  qnllway,  reduce 
contraction  of  flow  at  the  abutments,  and  dired  flow  dong  Ae  ^illway  and 
stilling  basin  qiron.  The  topogrqihy  in  the  exit  channd  acQacent  to  the 
spillway  and  s^ing  basin  was  modified  to  reduce  the  amount  of  flow 
recirculating  fiom  the  exit  channd  back  into  the  stilling  basin. 

The  type  2  DCSCS  was  an  inqxovement  over  the  origind  design.  Energy 
dissipation  in  the  basin  was  better  and  velocities  near  the  bottom  in  the  exit 
diaiuiel  were  much  lower  dian  observed  with  the  origind  design.  However, 
concentrated  flows  woe  still  present  in  the  downstream  channd  with  some 
discharges. 

Perfiwmance  of  die  type  2  DCSCS  with  the  type  6  approach  walls,  type  3 
^Iway  and  stflling  ba^  walls,  and  type  3  exit  channd  was  considered 
acceptable.  Botkmi  vdocities  measured  2S0  ft  downstream  bom  die  end  of 
die  ^ling  basin  were  in  excess  of  9  ft/sec  f(V  the  SO-year  bequency  flow. 
The  exit  channd  rtynqi  should  be  designed  to  remain  stable  for  this  type  of 
flow.  Flow  in  the  exit  diaimd  was  still  not  uniformly  distributed.  Adequate 
duuuiel  protection  designed  for  the  vdocities  discussed  in  diis  rqiort  should 
hdp  prevent  damaging  scour. 
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Coinit«  River  Divereion 

The  origiaal  Oomite  River  diversioB  pUa  was  to  divert  part  of  dhe  flow 
fiom  the  GcMnite  River  to  the  Miaaiaaippi  River  throo^  a  ^erskm  chaanel  by 
ooatRdling  the  st^es  on  the  Comite  Ri^  with  a  oontnd  stractore  and  levees 
OB  the  Oofliite  River.  However^  iaitid  tests  ia  the  aiodd  were  ooaducted  widi- 
oot  the  Oomite  River  coatiol  structure  ia  place  to  detenaiae  the  aamnat  of 
flow  that  could  be  diverted  with  aatural  stages  <»  the  Comite  River.  Throu^ 
a  series  of  tests,  the  geooietry  of  the  eatraace  to  die  diversioa  chaaad  aad  die 
diversioa  chaaad  geooietry  were  modified  to  produce  the  dedred  flow  distri- 
butioB  without  the  stage  coatrol  structure  and  levees  in  place,  thus  dimiaadag 
these  CQsdy  structures. 

Table  10  summarizes  the  results  ddermiaed  for  the  type  1  aad  2  diversioBs 
aloog  with  the  origiiial  diversioa  desired  usiog  coatrol  structures  oo  the  Comite 
River  aad  the  diversioo  chaaad.  The  type  1  desiga  geometry  did  aot  iaclude 
structures  oo  the  Oomite  River  aad  diversioo  diaood  as  or^ioally  plaooed  aad 
should  oot  have  beea  expected  to  give  the  desired  distributioBs.  It  was 
onodeled  to  determioe  the  type  chaooel  oiodificatioBS  that  could  be  made  to 
give  the  desired  diversioos. 

The  type  2  diversioa  was  withio  7  peiceot  of  the  desired  distributioos  for 
flows  greater  thao  aad  equal  to  the  2-year  frequeacy  eveats.  Sioce  the  actual 
flow  distributioD  ddermioiog  the  noodel  will  provide  the  beaefits  desired  by 
the  New  Orieaos  District,  the  type  2  diversioo  became  the  reconuneaded 
desiga.  Again,  this  has  the  addM  benefit  of  eliminating  the  need  for  a  stage 
control  structure  on  die  Oomite  River,  the  levees  associated  with  this  structure, 
and  an  devated  wdr  at  the  diversion  structure.  Channd  invert  and  side  slope 
protection  was  recommended  for  approximatdy  500  ft  upstream  firom  the 
diversion  and  200  ft  downstream  fr^  the  diversion.  The  diversion  channd 
from  the  diversioa  to  approximatdy  900  ft  downstream  from  the  beginning  of 
die  diversion  channel  invert  transitioa  should  also  be  protected.  The  velocities 
provided  in  this  rqiort  should  be  used  to  hdp  design  the  type  protection 
required. 
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Flow  Distribution  Without  Structuras,  No  Taiiwatar  Effact  on 
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Flow  Distribution  with  Type  1  Diversion,  360  ft  of  Comite  River 
Levee  Removed 
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b.  Tailwater  el  47.0 


Photo  1.  Surface  flow  patterns,  original  design  DCSCS,  discharge  6,150  cfs 


b.  Tailwater  el  50.8 


Photo  2.  Surface  flow  patterns,  original  design  DCSCS,  discharge  12,700  cfs 


b.  Tailwater  el  56.3 


Photo  3.  Surface  flow  patterns,  original  design  DCSCS,  discharge  25,800  cfs 


b.  Tailwater  el  47.0 


Photo  4.  Surface  flow  patterns,  type  2  DCSCS,  discharge  7,890  cfs 


a.  Tailwater  el  52.5 


Photo  6.  Surface  flow  patterns,  type  2  DCSCS,  discharge  33,400  cfs 


b.  Tailwater  el  57.5 


Photo  7.  Surface  flow  patterns,  type  2  DCSCS  with  type  3  weir, 
discharge  33,400  cfs 


b.  Tailwater  el  47.0 


Photo  8.  Surface  flow  patterns,  final  design  r  ''-SCS,  discharge  7 


Photo  9.  Surface  flow  patterns,  final  design  DCSCS,  discharge  14,500  cfs 


a.  Tailwater  el  51.5 


b.  Tailwater  el  56.5 


Photo  10.  Surface  flow  patterns,  final  design  DCSCS,  discharge  28,400  cfs 
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